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1. Introduction
Preemption indication for downlink has been widely discussed in last few meetings and good progress had been achieved in RAN1 meeting NR#3. Agreements in NR#3 are listed below:

	Agreements:
· UE can be configured to monitor the group common PDCCH for SFI and the group common DCI for DL preemption indication within the same or different CORESETs

Proposals:
Agreements: 
· As a working assumption
· [bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK14][bookmark: OLE_LINK15]The time duration of the reference downlink resource for preemption indication equals to the monitoring periodicity of the group-common DCI carrying the preemption indication
· For determination of the frequency region of the reference downlink resource for preemption indication, down select between the following options in RAN1#90bis
· Option 1: The frequency region of the reference downlink resource is configured explicitly by RRC
· Option 2: The frequency region of the reference downlink resource is implicitly derived by the active DL BWP
· NOTE: Companies are encouraged to address the issues highlighted in the offline summary T-doc R1-1716911

Agreements:
· [bookmark: OLE_LINK18]The minimum periodicity for UE to monitor group common DCI for DL preemption indication is down-selected between
· Option 1: one slot
· Option 2: less than a slot



Companies are encouraged to address the issues highlighted in the offline summary T-doc R1-1716911. So, we provided our views on the remaining issues of preemption indication. This contribution was revised from R1-1715711. 
2. Discussion
According to agreements achieved in last few meetings, it's acknowledged that indication can be dynamically signalled to a UE, whose assigned downlink resources have partially been preempted by another downlink transmission, to increase the likelihood of successful demodulation and decoding of the TB(s) transmitted within the above mentioned assigned resources. For example, in the case where DL resources for eMBB were partially been preempted by URLLC, the indication shall tell the eMBB UE(s) which DL physical resource has been preempted. 
2.1 Monitoring periodicity
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]The minimum periodicity for UE to monitor group common DCI for DL preemption indication will be down-selected between the two options in this meeting.
•	Option 1: One slot
•	Option 2: Less than a slot
The minimum periodicity will be either symbol level or mini-slot level if option 2 is adopted, which means that the preemption indication can be located in the current slot after scheduled eMBB PDSCH. As a result, UE power consumption will be increased because UE may need to monitor two CORESETs for DL PI and SFI respectively. Otherwise, PI will be located in subsequent slot after the pre-emption if option 1 is applied because periodicity is slot level. In this case, the UE power consumption will not increase. From this point, we prefer option 1.
[bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK6]Proposal 1: The minimum periodicity for UE to monitor group common DCI for DL pre-emption indication should be one slot. 
2.2 Payload size of DCI
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Preemption may occur anywhere within the certain reference DL resources, which means one or more preempted resource(s) need to be indicated through GC-DCI. Consequently, if there are many pre-scheduled resources which are preempted by the second traffic, size of the associated field in the group common DCI should be designed large enough to indicate all the preempted resources. On the other hand, if one GC-DCI is configured for one reference DL resource region, the number of reference regions will also affect the DCI monitoring times. In other words, the more diverse/flexible the preemption occasions are, the larger the overhead of indication will be.
A coarser time/frequency granularity of preemption indication is a way to reduce the overhead of pre-emption indication. Another factor we thought about is the size of the reference region. So, we can add some restrictions properly to the reference downlink resources in time and/or frequency domain. For example, the time-domain of the reference regions for URLLC is configured with some predefined DL symbols but not all the DL symbols if the increased latency is tolerable. 
[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK7]Proposal 2: NR should consider the performance requirement of URLLC and payload size of PI when configure the reference downlink resources in time/frequency region.
2.3 Time and frequency region
The work assumptions in NR#3 assume that the time duration of the reference downlink resource for preemption indication equals to the monitoring periodicity of the group-common DCI carrying the preemption indication. But once slot level monitoring periodicity is adopted, the minimum time duration of reference downlink resource will be one slot and we need to consider how to address the UL and GAP symbols within the slot in TDD system. Thus, we think the time region should be configured explicitly by RRC. Furthermore, as mentioned in proposal 2, multiple time regions could be configured in one slot if the latency is acceptable.
[bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK8]Proposal 3: One or more time regions of the reference downlink resource within the periodicity should be configured explicitly by RRC.
Similar with time region, the frequency regions could also be configured explicitly by RRC to reduce DCI payload size.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK36][bookmark: OLE_LINK37]Proposal 4: The frequency region of the reference downlink resource is configured explicitly by RRC. 
2.4 Relation with SFI
Note that the GC-DCIs for SFI and PI are separated because SFI will be transmitted at the beginning of current slot and PI will be transmitted at the end of current slot or in immediately next slot. Thus, the SFI of current slot can provide useful information before processing pre-emption indication.
[bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK38][bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK53][bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK56][bookmark: OLE_LINK57][bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK61][bookmark: OLE_LINK62][bookmark: OLE_LINK63][bookmark: OLE_LINK64][bookmark: OLE_LINK65][bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK68][bookmark: OLE_LINK69][bookmark: OLE_LINK70][bookmark: OLE_LINK71][bookmark: OLE_LINK72][bookmark: OLE_LINK73][bookmark: OLE_LINK74][bookmark: OLE_LINK75][bookmark: OLE_LINK76][bookmark: OLE_LINK77][bookmark: OLE_LINK78][bookmark: OLE_LINK79][bookmark: OLE_LINK80][bookmark: OLE_LINK81][bookmark: OLE_LINK82][bookmark: OLE_LINK83][bookmark: OLE_LINK84][bookmark: OLE_LINK85][bookmark: OLE_LINK86][bookmark: OLE_LINK87][bookmark: OLE_LINK88][bookmark: OLE_LINK89][bookmark: OLE_LINK90][bookmark: OLE_LINK91][bookmark: OLE_LINK92][bookmark: OLE_LINK93][bookmark: OLE_LINK94]For example, if time duration of reference DL resource is RRC configurable as proposal 2 said, RRC could configure time region based on the SFI and overridden information to avoid configuring the non-DL symbols. Otherwise, if time duration of reference DL resource equals to the monitoring periodicity (e.g. slot level) of the group-common DCI carrying the preemption indication, we think the time-domain pre-emption indication can also be generated based on the SFI.
Bitmap based on SFI
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Bitmap has been proposed and discussed in RAN1#90 meeting to indicate the preempted resources and the resources may be jointly or separately indicated in time and frequency domain. Method of frequency-domain indication maybe decided after the discussion on frequency region configuration. 


[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Figure.1 Slot format
But in time-domain, for example, assume that there are 8 DL symbols in a 14-symbol slot (Figure 1). UE knows which symbols are ‘DL’, ‘UL’ and ‘Other’ in a slot through SFI and overridden information. As the DL URLLC can only happen in told DL symbols, fewer bits (e.g. 8 bits bitmap) are needed to indicate the possible locations of preempted resources. Then, UE can also decode fewer useful bits for pre-emption indication according to SFI and overridden information. Otherwise, 14 bits bitmap are always needed to indicate which symbols within the time region (one slot in figure.1) are preempted. Actually, bits according to UL symbols can only be ‘not-preempted’ which can be obviously figured out according to SFI overridden information. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK95][bookmark: OLE_LINK96][bookmark: OLE_LINK97]Proposal 5: The GC-DCI for SFI and PI are separated but NR could consider processing DL pre-emption based on SFI.
3. Conclusions
Based on discussion above, we have following proposals for DL pre-emption indication:
Proposal 1: The minimum periodicity for UE to monitor group common DCI for DL pre-emption indication should be one slot. 
Proposal 2: NR should consider the performance requirement of URLLC and payload size of PI when configure the reference downlink resources in time/frequency region.
Proposal 3: One or more time regions of the reference downlink resource should be configured explicitly by RRC.
Proposal 4: The frequency region of the reference downlink resource is configured explicitly by RRC.
Proposal 5: The GC-DCI for SFI and PI are separated but NR could consider processing DL pre-emption based on SFI.
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